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(54) IMAGE RECORDING DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide the image recording device 
in which a recording material such as toner is saved inexpensively 
and effectively while improving a character recognition rate with a 
simple configuration. 

SOLUTION: A recording image processing section of a facsimile 
equipment gives recorded image data to a direct memory access 
(DMA) port 21. from which 3x3 matrix data are obtained and given 

to an algorithm block 22. The block 22 uses a matrix to extract an iV>^^ ' 

edge part and other parts than the edge and applies smoothing 

processing to the edge part and provides an output of the result to gjt 22 23 2i 

a data conversion section 23. The data conversion section 23 sets \ V i *i 

density to the edge part and the other parts than the edge part 
depending on whether the recording mode is a conventional mode or ^ 
a toner saving recording mode and provides an output of the result 
to a PWM conversion section 24, where PWM modulation is applied 
to image data whose density is set and the result is outputted to a 
recording section. The recording section records an image on 
recording paper based on the image data subject to PWM 
modulation. 
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(57) [mm] 

ilB^x-rJ'SrDMA;^— h 2 3X3i7)-7hU<y 

h U -y :^ ^Tx y i-'SP^ t x -y >''U«'h<^SPt«-Ott 
ai^tfatttC, x.yi^SP^J-ic^^A-v'V^'Kia^tfe 
tT, x-^'^aJ2 3tcai:^-*-S. ■f-^'^SB2 3 

tClES t TX .y j^-gP^tX .y i/m^KOgP^tCjUSia^ S-ff 
■9-CPWM^^2 4l:ai:^3L. PWM^^g?2 4-^18 
^iS«$^^7t®«x-^^;:PWM^PS:^T•:>•r. lefibg? 
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(2) #IB¥1 0-2 7 63 3 3 



Srff p mm^^&b . B!iiajaeift^#aTift^$ ix/i 

fSx -y i^'^jfcommy'-^ t filBx ./ i^m\-co^^com 

X . ifriBx -y v-'gp^t friBx -y =j]mcr)^mzmiEmm 

tfnB«iR<^ffili*f«if*?iB»*-F*»fe 1 oco 

fB«WS5iiS!jlB«l^-HS:a*RBrBgT'S)'3. HUia««iStR 
BiriBa»?#figCJ:OStflSa^cmlB#fBil«®i 

2lBIS<^BmiElii^a, 

fiKx -y v-'aJ&t^trolBx .y •Jm-<OMii-<Om^ 

mmm^^:imtzi^^hmmmm^^ ^ , ^ ^. tii 

tX . ml ax >y i^'aJ^at/ta IBx y v-'ia^hcogp^*?) B9iB 

<r>\ yft\.mzw&<mmm^m.. 

x.y i>\m<r>^%<mm'-'^\,zn\^ximimm.^^ 
d /^wjcoiisift^tti: Kriawmttai^Siottai l/skf 

i> l!fiB«a#6STHuia5««iS^t^^tl35t/iMaj«JSi5 

«ffis^H^nBRAMt^s#a.^/i^^fc. mriBsa^ssr^') 



itrEx .y i^^m<n^^<T>mm^^-9^mi.^A.mz 
m% a^•c BiriBx .y i^'gp^jj-at^fBiriBx -y v\:m<r>^%<r> 

|fiiBS«r-^'tci!iIiB«SSS6«««0«g|ig^i&^T-5 c: t 
^«fSt-r Sfg^H 1 *>Jbli*«4<ov>-^*HcfBa<^) 
M^lBii^S. 

[000 1] 

hmmm^Wizm-h. 

[0 002 3 

')'^mm<rmm^mzmm^ixxii o . 7 r ^ 5 

[0 0 03] C:coJ;5^X3y^:-FSrifmL:''c{a!*cO 
^#^^7 - 1 9 3 7 1 7-^ii^«ic:gH^$it^m«IB^ 
[0004] c:£OW«iB«^S«, S«L5tW«W?St 

\^<\t7^^-^^x'mMs.'^-tmwm.-km\.ztm-th 

IBHi^fiftt, iMa«i^ia(:iBI*^-»ir^B«W$8t:xA- 

tmm. Lxmm-thtin^xr)'? hu-y^^x s-^-r-s. ffltita 
n^at^tJv^T, B(fiaia^HM3JQ.s#stc:. tste-^M; 
•y^'^^srfflv^T. ^-t&mimmt^^^wimmtrmm 
mm^rms Lxmrn^z x K>^tmm-t^ ztizx*) b« 

<0X -y i--^(t^«iaj LTlBiiffla«fimt f -SX >y xtt 

[00053 ■t^j:h-h . ^coHmEHJggfi. sm®® 

LTiBsifflHfiatffgt L, x'fm<mist<nmmu(nih.^ 
SBiim*r^ S J: d t L-cv^s . 

[0006] L^.:*ioT. ^<7)Hmfail^a(cJ:ix{f , 

tt^X'%^. 
[00073 

[l60B*^»;yiLJ;at-rsiS03 t*>t^:**^>, sioJ; 
a=5:«^c^@«iB*I^Sfc:fcoTti. :ft:^gil**|6i± 

H X3 y qE- h'^ii W:imL3t T;Prf 'J X 



I 



100 081 -e-Cl-C. Wa^Jliat!i<^^BB<4. XA-£/ 
x.yi/J,:ii^|.tf5a5t»-(OB«x-^'<0-r-^'3aft«:ff>'^. s 

[0009] tt«Jl2a«i7)^BJ(i, IBil^:- H t L 

twJjF t T . X -y x'gUr«- fc X y i;'IJI5'[-«SB^(;iaglSSSr 
^T3Ci:Kj:'9. J: 0©#^lllffi<fJi£-e, «t D— WUC* 
|gil$*Srr6l±S*oo. J:»9^t=. J:OS&«W 

a^ae^^s <! t ^ a LT v^-s. , 
[0010] ii*«3iem<^MHj{i^ fe«i«iifi^iaii* 

m<ox y i^sB^i-i: X -y >'^:J^^^m:a■^cai«i6«Sr^T o c: 

[00111 m^m4wmcomm, iBie^^#s<osi 

^m<7immzmtx . x -y i^gp^j-at/x -y >''J^^^^^cogP:Ji■ 
«t:iE tT®««ox y i^'astjj-t X y i^m\-<r>^mzmm 

SSii^jUoo, *iJffl1t«0A#^i:iii«ie^BS:lj^-r-5J: 

[0012] i«*«5iE®«056BJi4. igSiftS^tS^ . 
RAMk. SI|[RAMt;a«*aj#S«OtttBLfcx.yi/ 
S8:a-i:x .y vmi-c7)giJ^i7)ffl«x-^tc:M txaj^lS^ 

L)tx -y i^'SiS^J-k X -y i''mj'|-«Ogf^i-<^iii«-f-:J' S- R A 
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«o-c# swffiiE^sS'tys-rs vi k ^ a wk UTt^ 

[00 131 

[iiJSS:j»«»i-rs^46<o^si fs*«ifa^tfo^HB(^w 
MEfi-sisji. migL7'-:S'izm'^\,^xmm<o9mmi:m 
m\^xmm.izm^i:^mr&nm^&t, m9mmf- 
ifizm^<7)xj>,-i^yyimi:mt:x.j^-i^y^im^ 

Sk. R)r^covh'J y^'X$:fflv->TmffS;^i.->''i^i5^M 
•y ^-'gPtW-k X -y i/m^hcogp^k S:f JSiJ tT ttttJ^ Sffi« 

iciE t-cfrieB«ttai^sottai L^^frteBiicox .y 

k itnex y viiii'hcogp^tc sMSP^^i-tcK t ?t?sjss 
s&^Ta?ssi5S¥Sk, HtfifiziJSig^^gTis^^tL 
f.zmsSMmmmzsi t T . BirieB^ai*®<7)tttii Lf^ 

ffiex y i^-gj^i-iOBIftT-^' kliTKx -y i^l:l9y7m^a) 
H«-r-:5'<Ox-^^MS:ffox-^^#Sk, 

miex-:J'^¥a«0SML!tmlEB«7'-:J'tca 
■:Jv^Tiifnei2«^ST*ffiSB««0Si85:fTa c: k J: 

[0014] ±fB«fl)ct::J:ti{f. L/C 
B^x-^ 2:vM) -y ;?x^fflv>-C#aSB«»tcigEB 
B*i#flSLT«S[ffiaS:«fiLTB«<!^x.y i^gp^kx 
■y ^-'m^hOSP^ k ^fijgii LTffiffi L . SfStttti L7tB« 
<0x -y k X -y S/Uii'l^gp^J-CB^eoia^^ - K 

^tClS t T . X .y i/'||P^i-OB«X- ^ k X y S/mhOgP 

fcB«x- t^-r^v IS«l#STB««OiE^$:fT o T 

^^tii«[i]SSmT-tT a ^ k *<r # . :S;^l2itS^?: [6j± 

[0015] dco^. caii.<f . ff«3i2 iztmr^ J: 

a t:, BiTlBBtfiiaiililSti. lrffiS»^- H k LT , W 
IBffi^<^l5*«jS-fTi5^rV^jl«E»*- h' k . tfflB^ 

mm^mzx*)msi^iif.z9m=^-\'izmtx. mibx 

■y i^'g|5:»-k BtriBx -y i^'W?N0gl54htcmidi8JKIS«£^Ta 

[00161 iMmmzxtm. mm:- f k lt . is 
5rtT 0 mimmm^'t- f k , i:mm-i>MtR.^m 

mt. SS^^^SKJiOSSlSn^trlBfi^-FtciBt 
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[00 173 ±t:. mtii. m^m3izmt,-ti>J: o 

(c, |!riBiiiH8if5llil®«, friSfB««tjis*«j|e8l*-h't 

l±. llfiie«St^0iE«i^*fiii»«7iBt|i^:- K*> <?> 1 ocr)|Si|*t 

Y tcjBS tX . HuEx y i/gS^i: Max -y 'Jm^ 
[00 183 JiiBffiJStc:J:*ttf . a»«fflS#5ieilt^-H 

'owR^ixfzmim^mmm^-Yizmtx . Htft«o 
[ 0 0 1 9 3 $ '^.t:, mui. ii*«4 iciasrt-s i a 

MIBX y i^'gPS.t^Bi|fBX -y i/lJJli'h<0gP^C7)HirlB?a]glS^ 

X y i^-gf^Rt/miEx .y v^m^'^c?)a^5;«•co1^rffiils^^s: 

[00203 Jiieiiitt^iiHf . m&Wi%^fkcr>m.^-t 
Sx .y i^'SPJll^x .y v'mf^SI5^J'<7)»ffi^Srff®t=Jg 

<0*g^CJi5tT. X y>''^:«-&t/X-yi;^JJI3'|.C0gP^<0« 

JS t T BflliOX -y i: X -y =J[:J.^V<r>^WzMM 

S ^ 3&J-e# S i: fc t) Hfiiiefi^ScoMffltt*- 

[ 0 0 2 1 3 ^i.{df, »*3a5lc:fBmt-i.i: 3 
1|friBliJg|ft^#S(i. RAMt, S^RAMfcltftfi 
M«i«}ai#S<0«iai L^lififiX .y yg|54J-fc MIBX .y 

^v<r>m^(m^'f-'^i.zni^x-mm:^WL^i'^otzib 
«ojaKi5^«tfl?iBSf«aiii^^SiottaB tJt ifriBiifiiiT^ 

«a¥K-CBiffB«JSi^(Cji*lE5t7tB5fBiRSiSSffi5-Bfr 
!BRAM^c»^5i^;^^. friBSa^S5r«)0«ii.T. 
miBBfilttai^gc^ttai t^t huSx y i^-aJ^W-i: miBx .y 

i^^:«'^^7)SP^<7)H^^iEM«•r-^'S:m^l^RAM^cs^a^ 

-CMIBx >y i^'gU^at^Bof Bx y >^U^hc7)g|5:«-c0 BglBH« 
7-'-:$'twfIiBiliSia^«<^ilS^i&fi= a tcOT'S^oT 

[00223 Jifa^mBJttCi^tt?. jftKlg^^e^. RA 
Mt, SSRAMfc:9imttai#S<^ttffiL/ix.yS^g|5^i- 



0 tzi^(nmmm^m.tmmi\i!,^^<r>m\i!,vfzm^^~ 
^ti:m*)m^xm^msm^^mt. ^mt. mu^ 
m:msm.mznm\.t:vmB:&m.^ r am 

X >y S^'SP^ t X y >''JaJ'hOia5^£?)iiiii7'-^ ^ R AMtC 

»#a^Tx .y v'sp^j-at^x y z^}m(m^<mm'- 
^\,zm^^m.<nm^w^i'^->x\^hcnx\ io-a 

o-a^&mwi: h -^-l?<7)iBfiW^:fiii«<^ri. - 1 ifix-^ 
s. 

[00233 

m&mz^t,\^\m^<m^ifi^^ixx\^hifi. * 

[ 0 0 2 4 3 Ell -01 8{±. *5KSc0H^iail^Si7) 
[002 53 SltfcV^T. 7r^'i^5y^SHi. 

xxi^MfflisP2, fflfla^^us, iE^S!^a54, 
f^gB9. I o i/F 1 0. sm^i 1 . ifi^ffl®«ffl 

SPl 2aVfB^l 3tP^ffiii.t:*5'9, ±IB#a5{±. 
Xt^A^n'x 1 4 J: 0 fifM$<xT , 
[0 0 26 3 >'XxA$IJ1W^2(i. CPU (Central Pr 
ocessing Unit ) , ROM (Read Only Memory )&tXR 
AM (Random Access Memory) ROM|*IlC 
\i. yr9l^^'imm.\iL\^X<r>m^W^yu^v^'SL 

*»b*^fS*^§ixTi/^S, RAMti. Sfi>'^'-y7r^fi 
.'<-y7r. %^\Z\i^ CPUiO'7-^'^*'J^i:LTflJ 

Sfcfctt:, OY>M(r>mW^^^~mmth> vx 
7'A«IIffllgB2tt. -5-<^CPU75rmOMrt<Oro^^^At: 
S-cJv»T. RAM2:<7— i: tt^afflLoo, 7 
T^i^$UJISlco#g|5?r$iJffllLT, ^r^i'S'JiSa 

1 ki L-CcO»*:5!ffli?:I^IrrS t i: fete. f*^-SiBil 

[00273 3{i, -k^m.(r>fs- Y 

$nTjMffiias^fBii«ffl^ic«$ii^ , 
[00283 mmmuA.\,t, ^^x.^Lwm>2<mm 
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[0029] ^^it ■ m-f-(baJ5{±, liffiv-'-^<0M« 

u 3^<os«co«>*^ka.t^eiMi^<o«aKk*'Ss 

[0 0 3 0] ^t'rJ^lUi. 0iaL, <5iJ;t<f. 4^«SiS 
[0031] jim$iJfflISP6{5. ^TJ^Hzm^^tLXtS 

0 . s^xxASijwaj 2 iosjffliT-ciftf^ t T . m^y r ^ 

>- 5 U SIS k ^S-e7 r ^ 5 U Sflfflim^^:?^ LT , 

[0 0 3 2] ^ajsji, mif, rnhf^T^yvMi^ 
[0033] ^#35 (ss?#ia, m&n-^^m 

Sf^co«.«ifir^*<A:*3$*i.-&. 1tt=. ISf^gygti. fa 

s»?-rs h-^-fii5*s7iBi*^-b'aaK=>E~zitfliiffli<^x.y 

[0 0 34] -r^r*)i5>, S^;^T-A^ffliSP2«±, 1fil&<0h 

[0035] lO I/Fl 0lC<i, 

I o I /F 1 o(i, S^hagPiatcoiaT-f 

[0036] SaX^l IJi. fiRI;c.«f, CCD (Charge C 
oupled Device ) **(ffflLfc^-Y W ^— 

[00373 ^WSmMU 1 2{i, i 5 (C:. 



[0 0 38 3 iei*3P (IBiit^a) 13tL-C<±. 0flx. 

[0039] ±faf2ii®®jaaa5 1 2 (i. la 2 tcs^-r j: 

3l;lHlS&«^^ix-r*3 0s DMA (Direct Memory Acce 
ss).if-h2 1. r/P:i''JXA-7"ay^2 2. v'-:^'^ 

SigS2 3&t<PWM {n}V7.W^m ^mi^^^m 

[0 04 0 3 DMA*r-h2 \ \t. El3tC^-r AdlCUl 
S&W^Sit-CtiO, 3ffl<0;K-hport 1. port 
2, port 3, 3fflC0^N*7W^-i^Ur;l'^'^PS 
1, PS2. PS3. 3Mc07y >/r70 yrF/F 1 

1, F/F12, F/F13 3ffl<?37U'7r7a«yrF 
/F2 1. F/F2 2. F/F2 3&t/^91@<7)jfi:J3^ 
t a~t i S:fiii.TV^S. 

[0041 3 rf^— hportl, port2. port 

X 1 4 LTMfil;^ ^ y 3 D M AteJISiXT < S 
8fc'■y^r-:J'S:>'^•7W^-i^•JT;^S^gPSl. P 
S2. PS3fcai*-rS. yN-^U/l^-i^UT/l^SP 
SI. PS2. PS3{i, ^-hportl. port 

2, port 3*»^>A^)$i^'^.>^°^W^C08t'•y Nt'- 
^'Sr. 1^7 h^'Oy^'fciOi^l'T-'l^iJOSb'y hr— ^ 

WI^- l» r;PS3ft LT 7 U >y T 7 o <y r F/F 
1 1. F/Fl 2. F/Fl 3(cai:?J-r'S.kttt=:, 7 
IZ-yr^nvrF/F 1 1. F/F12. F/F 1 3S, 
Uf7Uyr70yrF/F2 1. F/F 2 2 . F/F 2 

scj; 3 X 30V h y >y ^'x^3J'9a^tyo 

-/9\,z.}l&n\.. ^:fD3x3<?>vhy -yr^^^JOajtyn 
.y^'*>it,a3:>j4ffil=^t a-t i S::frLTr;l'::<"»JXA:ro 
•yi5'2 2tC£li^l'r-&. 

[00423 -r^^^^. DlV]A,1<'-h2 1{4. DMAfe 

m^f-^^mfX^. ii<M^y 335>/?>w>?9WP8t' 

•y Fff-^J^S^^-^ hi?o >y:?'tcj; •5>'N"7^;P->'y T/U 
^LT, Vh'J >y^;^HaJ0iUL:/"O y^'t'Vby y^ 
^^.-r-^* LT , T/I^::/ 'J XA^o <y 2 2 tcttJi^j 

[00433 r;l'::f U XAT'Q y ^' (XA-i^'^rJ^JOS 

iH«ttaj#a) 2 2«. ®4tc^a:dt'. 9fli 

(7)A:'3ffi^a— i i:2<@coai:bSS^OUTl , OUT 2 
Sriit, A:>3JS^a-i(c:DMA.-K-b2 lcoai*I«§^ 
t a~ t 1 *><^±ie-7 h y <y :J'XflJ 0 ffl L<7)^ti:)iX3tffl 
«x-^'**A^J$ilS. r;W:»'yXA7'o y^'2 2{i. 
a?S5SSTD (8X3. 8 5/mm) /DTL (8x 
7. 7/mm) /SSF (8X15. 4/mm) 2rSF 
(16X15. 4/mm) (CgSm-r-S. 3X3 Vhy-yi^ 
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L, ajl'jSS^OUTl, OUT236»^XA->'*>'^^-r- 
rJ'PLDATl, PLDAT0i:Lr7-'-:J'^i52 3 

[0 044] x-^^gP (mSIS^^S) 2 3RX/P 

{ClHlffifllBK^fLTtJO. 7^-^^13116152 3<i, TVUX 
•fe U ^ rJ' 2 5 i: R A Mx-^'^g|5 2 6 $rfii;t T V ^ $ , 

2 2*»A>;^A— i^^^-r— :J'PLDAT1. PLDAT 

0 *>'A^$^i. tktiz. mmmsii:m^^hm^m^ 

<l-C^I)RAM-r-^' (RAMDATA) Sr^^^tfT 
HUXS-Ji^STKU-J^^X-^ADDl. ADD OS 
tX-fel/:;' hft-^SEL*^A^]^ix, TKW'::^-feP:?:5'2 

1. ADDOtRAIVIDATAS-S^a;^^. R 

AMx-^^SC 2 6 lcr;W:f U XA^O -y 2 2 
A:^l$ixSXA— >''>':/-f— ^'PLDATl . PLDA 

To^:RAMx-^'^aI2 6^:«#a^;t'a, ifgp^i^ai 

-rClttiiO, RAMDATAtCMlBbJ^vrmiSS^P 

PWM^|$2 4tc:|±i^j-r^. 
[004 51 PWM^Sp2 4fi. f-^^m^tltzni 

-rj'PWMouTS:, 0 1 cDie^gc 1 3 tai:^-r5 . 

[0046] ±MTfU-:fV XM,fU y 2 2 Ji. ±j*<?) 
Xdl,Z. DMA;K-hyn-y^tCj;>9fl)i9l±i?tl5t3X 

3 V h U <y xtcM LT ^ii6iS^Six-C V TJl^d' 0 X 

TD (200dpiX100dpi)$-SF (400d 
P i X400dp i ) l,Z^m-thm'^^ 061;^^-^ 

e^&ismmeizuLx. laTt^-ridc. saseo 
~e7S:T~^'3g«ia52 3tca}:>j-rs. mtt£. msiz 

^^Xoiz^ (fifths (B) ^aBBSlc^TLT, 
i:=&T*J|liS« ( B) , :&Ji, ;&|^a£^«±*>'eiB» 

(w) . tTF. tEmRimTti^&mmkmmm<r>\,^-rtt 
-ctj:v»iis (X) x'h&t^. mm<r>2mxM,-i^y 

yi,Zt5\,-^Xli. 09lC^-t i-at::. 1 j t ^ 0 j <7)2 
2x-i^yyi:^r,x. la 1 0 tc^i^f <k 0 (c. rayj?ai 

:JjPLDATl . PLDATOt UT. fiij^ ri 
Oj, roij, TOO J <7)J:dtc3fflijLhcoa^S® 

XA-i^'y^!^3t!iac7)^t^H^I*IiOll7'-:5'Sr r 1 0 J i: 



oiz^ '^^<oj:.-y=j^'ii-<^&Bmmif}^mmmx\ 

tl?S«<eMlgiOt $ . STD3X3Hl^S-SFfc^<iX 

idle, rioj, roij, rooj <Oli«T-^'t 

[0047] -ei-t. ±fB7-'-:5'^SP2 3SllfPWM 
2 4 <±. ilBr/l-:/ 'J XA ^ U y ^ 2 2 (ntii:h^ 
srilj, rioj. roij, roojfcSttSP 

WM-'NVUXili^lg^-rS. -r^*>*>. ®5tCS^L5^iRA 

Mr-^'^^«I52 6 izmSSkm&i:m^Thti^izii. 
rVUX-bUi'^25t:-i:U^himSEHzX*)9^ 
a;?^rKi^xADD 1 . ADDO(3flJ0^;tr. ^KT 
h'UXADDl. ADDO<50THU'XlCjlUSift^fi|-C<b 
SRAMDATA^^^L. RAMv'-^^'^SP2 6<0 
•r-^^^^^a}-r%&Wi, rh'UX-bU-j5':J'2 

>'iJ^f-;5'PLDAT 1 . PLDATOtCI-WO^i-T, 
SSXA— i^>'^^-r—^' PLDAT 1. PLDATOC 
<t OiSJ^^^S^t/iBfiix-^^ PWMg£^J^gI52 4 Icai 
:h'ti>. ^J3. iftlS^^ffi-CibSRAMDATAfi. 

x7^A$ijffliiaJ2<oRo Mfcs ^^{4_hsa5#a5 9<^H«ji 

mS.'^^-X^^lxX i^^T" A$IJffll§f 2 COR A MlCtS 
W^^fxTfcO. C:iXi^OROM^Sl,^(iRAM*>;^Sg;?i 
iHLX. RAMf-lS^^U2ei,Z^m^tlt. 
[00481 ijijfc, PWMS:»S|I24«, RAM7-'-:J' 
^952 6 *>^>A^J^ixS7-*-:?lcPWM^p5r)56L 
PWM^iH-r-:5'PWMOUTSrEIl<0ie^l 3 

caj:>3-r-s., 0iji.{f. pwM^m2 4<DX:fj^-^^ 

8t'-y bfc-^Sfc. PWM^mgP24«. ±e4b'-yV 
(bit7-bit4) ^>'NVl'Xi|i7-'— ^'^ Tliil t'-/ 
h ( b i t 0 ) ^B^T'-^S't LT. ■T'Srt)^. 

: f 1 H**:^. 0 1 H*«^eiOPWM^p7^-:J'P 
WMOUTJrfemi 3tcaj^»^S. 

[0049] 'Aiz^ ^mm<r>mm(^mifi:mm-ti> . 7 
^rfg^^KoT, ^^^t ■ m^^msx-vf^^tLtzm. - 

x^mLfzik. mm. l $r/r ltis*^ r^i^^o ^si,z 

A7]Slt^MftiHWa56 S-tfrLTSmtfeHSl-r-^'S:-' 

H.si«^ t u 3 tciBii L/>:f^, • m^it^ 5 -ea 

■^-ftL-C. Hffi^^'J 3tcS«S«L. Hm^tU3*» 

i^ieiiffl«3!!iffl6Pi 2tcDMAteiiiLr. f^xei-^B« 
«ra^jsL^Si, aSMtmsx-m^izimtiiij-r^, 

tfz. yT^i^5.VmSlii. rje-^. SSlXgBl IT 

wm^mm^m^m-ox . -smmjt'ev sizmmLti 
H«^^u3*»^>w«-T-^'Srig;^iajLT. sun 
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liidtagisi 2(:DMAii!CTiiL. lefliBm^aagei 2 -cm 

[0050] -S-LT. 7T^->5 Bfil^* 

y 3 Lfcmm7=- ^ i immm^mm 1 2 tcisiji 
L, ie«iiiiffiu?yia5i 2•c<fi^®=5rli^8i^!lla^^feLT, m 

«*-HT«0faiJiS:iaiaa51 3-Cffo;^^0. h-^-- 8if*«f 

[0051] *-f . ffl«IBIii^-H*»hi>— fiff*<;ieii^ 

'^immm^mm 1 2T'<7)iii«®a^s^r^> 

[0052] v-XrA«iHWSI52Ji. mmf-^cOsmi: 

1 ) , ji«E«i^-KTS)St, smmimmBi 2^ 

$|JPLT, x-^^}^M2 3c7)RAM7-'-^3e}^aP2 6 
tC^^t"-!) PWM^gP2 4T«OPWM^C0PWMil@ 
^ffifcLT. rooj S: roOHj tC. r o l j 5- 
rsiHjt. r 1 oj r f 1 Hj tc:. r i i j 
rf 1 Hj iz. ^m-rSPWMilBiSSfilSria^-^-i. <x 
x-yrS2) . f =5r47*>. leSMffiJtlMgBl 2fcDMA 
l6iM§ tL-C r/P=r y XA^O y 2 2 ■C-XA->''i';S^«l 
a$ titim^f- 9<7)oh, X >y ~;'gpmi?[.(0 r 0 0 J Sr 
^BT$>i> roOHj fc. x y>?gp<7)||7-— ^'cT) ro 
US-. m5 3%(7}m&VS)?> rs IHj x-yj/gp 
tfOMr-^iO r 1 0 J aVx y >'W:i5'f-c7)||T-:5'iO 
ri 1 J Sr, ^UtO Tf iHj fc, ^-^--SPWlVHiiS 

[ 0 0 5 3 ] DMA«Bill?:X^'-b§-frT. H« 

^ ^ 'J 3 *^ ^.f 2«®flwaasB 1 2 3 7 y-r^mmf 
-^-^DMAffiiit, ^HMiaBigpi 2-c«ieiimti 

iBfiiHmjtaagui 2{±, DMA^m^tLX^fzmm^- 

9iTi MAm- h 2 1 Wl'- D T/P^-T t 
ttt:. 3x3OVM)>y^'X<7)^0ajt^tT-5T-7h 
ij.y^X-r-^SritljEL. T/UrJ UXAyo y 2 2tC 
ai:^3-ri.« r;U::fyXA7'D y^2 2T\ 04tCS^L!^c 
iatc, PWM^p(2i:S^ffixA->'':x:J'Srfi=3 tt 
tfc. x>yj^«|5^tx>/i''m<7)SI5:a-S:ttll}LT. XA 
-i^V^f'-^'PLDATl . PLDATOSrx— rJ'^ 
iegl52 3tcaj:^3fS« r-:5"^a52 3ti. ilgPWM 
i|ilS^fitK:«-:?l^'>TXA-i;'>':J^7'-:? P LD AT 1 , 
PLDATOtCPWMli^liJO^TT, T-'-^^m^fi^ 
V\ PWMSae^2 4tcai:?]-r^. PWM^g52 4 

T-:J'^$il^a«T^-:J'$-PWM^^pLT. Ift 
^ji«(cWjeLT PWM^^p^iTJtWSx-^ PWMO 

uTjriaiigBi 3{cai:^L. laat-asi 3TSigw®r- 



[0054] 1 ^-i^-ii-(Dmmmm<^rtx\^^j:\>^t 

^izii. xx yrS3tcM-^T. <X<D3y'< y^comm 
"r-^irmm^ ^ U 3 *»^>E«®fly!!Ma5 1 2 to ma 
UBiMtT. ±iein|«lcil!M-rS (X-ryrS3) , 
10 0 55] ±mmt:mmT-oX. XxyrS4-C% 

[0056] ±IBXt- y r S 1 T% aSfS^^- 
v^i:?=fc{±, i^Xx-t.«iJ1»gP2fi. ^-^-fi!ii|!!JlEil^- 
K*>^x >y ^ L ( X-f- -y ^'S 5 ) . h -^-gBI^JieM^- 

[0 0 57] Xx'yrS5'C. h-^-J8S*«;^^^-K<!0 

g?2 3<?)RAM-f-^^^2 6t;:ift^§PWM^ 
S52 4fcOPWM^p(^)PWMi|i^ffii:LT:, tq 
Oj^rooHjtc, roi J 5- rf iHj fc, ri 
0 J r f 1 H J tc, r 1 1 J ^ r 0 0 H J ic, ^jftt" 
SPWRHiS^ffi^^^S (x^yrS6) , -r=3r*> 
fe, IBIiH««!a^l 2fcDMA|KiM$fxTr/l^::fUX 
A7"n 2 2-CXA— i^'>';/Ma§tt7^^B^x-^'«0 
3 *>. x.y i-'mmo r 0 0 J ai^f r 1 1 J Sr^a-Cib 
S rooHj fc, x-y>^l»collT-^'« ro 1 J 
riOj ^corf iHj l:. ^•thPWmmSt 

[0058] P WMi|i^s«oi6S=&^T-tS 

X7^-yXS3(C¥^ffr, ±fei^«t::. DMA^ 
SrX:?- h $-a:T , ffiti^^: U 3 *»^>feilH«&?!!®SP 1 
2 3 5 ^ V-foiB^x- i^iD MA^m L . iS#B« 
immi 2T<0JiiBPWM«S^«cS-:J<H«iaBSg 

mMa^^*&LT (XT--yTS3) . i^~i^^<^mm. 
mm^mmi'^T tJt *»^x >y :;'-r ( xt^- >y r s 

4) . l'<->^4J-<OHfli«B80^««*^TL-Ct->^:v^ 

Xx-/rs StcM-^T. JJcco 3 9 y^t^jp 
ftr-^' SrfflflSpf ^ U 3 *>4.sB^ffi*6J(|®gP 1 2 tCD M 

^(^mi^m^^^m-hmT t/::*^x -y -r i. ( xt- 
•/rs4) , ±fa!5a^)ii<>:lt-3r, i^-v-'^j-c^Bm 

[0059] ±ia3taaS:Bftx-^(0#^-yS{3lf 

[ 0 0 6 0 ] ^ LT. ±mmmmm^m!i!!imi,zii\,^ 

nrnm^^- *)mt^ mrc. le^^- h ^zm 
tfzmmmmi:n'^x . immmim.m^!>Stminoz 

Viz^^^tiX\^^k. mi HzipLfcX^KcmWiT'- 
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[0061] iJCli, h.:h-lii|!^iE^^- H<0^- Hlft^ 
[0062] V';^T-A$ljffllg82ti:. ±feiS|«tl. MiSky" 

C0RAMf-^'^^gP2 6t::iS^|. PWM^^2 4 
•Ct^ P WM^<^ P WMiBIS^a i: LT , r o 0 j ^ 

roOHjt, ro 1 J 5: rs IHj ic, rioj^ 
rfiHjtc, r 1 1 J ^ Tf iHj ic. ^-rSPW 

[00 63] »:tC. DMASBiSS^;^^-^S•frT. H« 

^ ^ y 3 (^ieMW^JJMSP 1 2 3 9 yro®«x 
-rj'frDMAiigiiit. ^mmmmi 2T'±iepwM 
mwc&mzmrf<mmsjs^m>m^m%hvx ix^y 
7-p 3 ) . smmmm^i 2x\ iMmm^z^ mim 

m^Hm Ltmmf-:?^ ^ p WM^Pr-;? p WM o 
UTbLX^SMmiSiziHij-^h, IBiieiSl 3TlBllbB£ 
^OiB»5: -3 T , 1 ^- i^'^^cOBISWiS^f^T Lit** 

[0 0 64] i^-i^-i^<^mm9mt^^TLx\'^^\>^b 

y"-^ ^rmm^"^ U 3*>A>iSliW«J!jraia5 1 2 {CD MA 

«3^LT. ±iaiBi«t3!jMt--i. (xir>yrP3) . ±ie 

MaiS:)W<Jcfi=-5-C. X-r<7rP4T, l^-'J^<^>im 
[0065] ±iBXx-yTP 1 

h i'-'ssmsm'i: -vi<r>b^ . trnmrnnmu i 

2^PmVX^ 7-'-:5'^gP2 3<7)RAM7-'-^^mSP 
2 6{CiS^i-i. PWM^aB24TC0PWM^<0PW 
Miliig^fflt LT. rooj ?: roOHj Cc. roij 
SrTfiHjt;:. r i o j 2: r f i hj r i i j 
roOHj tc. ^^-tSPWMHSft^ttS^^S 
7^-yrP6) . -f^*)*>. iB«*iii«IJ«lS^ 1 2fcDMA 
tlX r)V^ K XA^O y 2 2 rXA-i^'^-^^l 
aSn.;tatfeT-:5'0-5 x y v-'gpUlJ'h^^ ^ o o j 

r 1 1 J Sr^^T^s ro OH j x.y>?aj<0||7' 
-rJ-^T) ro 1 J r 1 oj S:, ^Hc?) rf ihj tc. 

[ 0 0 6 6 ] PWKHi^fflcolS^^^T-rS 



b. X7"-yrP3t2^fi=L.T. ±iB|Sl«C. DMAIBM 
SrX^'-h^lirT. H«^^'J33&»A>IB$im5!»gPl 
2 3 5 y-ToBta-r-rJ' 2r D M AteiS L . iE«a«i 
Ji^gg 1 2 Tc7)±ieP WMiliig^ffl{c*-:>< B^JIUS^ 
^i!!!aSrM46L-r (XT--/rP3) . I'^-v'^i-eofflft 

4 ) . 1 v=^i-£^Hfi&«S^i!!ia*^'^T L T V ^tr V ^ 

X7^>yrP3(CM-3T. <KcO 3 5 ^di-iOffi 
U 3*»f>ieilH«J!raa51 2tCDM 

4) . imm&wd^^'iX. \'<--=j'ji<rmmm^ 

[0067] ±tSX-f -y r P 5 -c. IfiS^- Yif 
fflff'lieii^-HlT'^rV^t^tcJi. 

fii|!^ieffli^:-b'2*>f-x-y^L (XT- yrP7) , 
-J5S*5ie«t-F2T'^V^i:^:l3«. >-X7^i.$iJffllgB2 

[ 0 0 6 8 ] XT- P 7-C. h ■f-'BWmM^- K 2 
<o i: § . i^xr ASiJfflilS 2 . IBIiBfiiJaJias 1 2 
SrftiJffllU-C. 7-'-^'^«ia52 30RAM7-'-^^«l52 
6l:IS^6PWM^^gP2 4T'c?)PWM^P<7)PWM 
filfe^tti:LT, rooj * rooHj (c. roij^ 
r4lHj{c. r 1 0 J rs 1 Hj tc. r i i j 
r 8 1 H J tc, ^-r-S. PWMiH^fi^^S-r-S. ( X 
xvTPS) « -r=5rib^, IB«iBfS®aa?l 2fcDMA 
tei^Six-r T;P3'yXAya -y 2 2-cxa— i^y^'itn. 
31$iT.fcB«^'-^'0 a *>. X .y i^'gumt-iO r 0 0 J 
^, :^fico roOHj i:, x-y v^gR^f-co r 1 1 J 

5 3%col|-fe-C'^^-S rsiHj l;, x-y>''gp<Ollv-'-:S' 
tfO roij ll2 7%<0JBi?fe-Cib-l. r4 1ttj {c. x 
•/>''a5£?)llf'-;5'co r 1 0 J 5r. M5 3 •& 
r81Hj ^-rSPWMi|ita^ffi$-RAM7--:5' 

^ai2 6t^^5, 

[ 0 0 6 9 ] iJclC. P WMi|gigSfflc3D|S^2r^T-r^ 

t, x^'yyp3i,zwifLx. ±wjmmi>z^ DUAmm. 
s-x^- h $-ti-r , mm^'f: 0 s j&»<^iB»H«j!!aap 1 

2 tc 3 5 >f y-foBlftx-^' i- D M ASEiM L . iB^H« 

josgp 1 2 rio±!B p wMiii^sffl(c*o' < mmm:^ 
mmmmmi)<^T L;t*^x >y ^'■r 1. ( xt^ y r p 

4 ) . 1 v^^coBSaS^JI^AW L T I V % 
b^izli. x-r'yrP3tcM-:>T. iJ^co 3 7 i^^oB 
©T'-rS'SrBflR^^ U 3*»ii.^B«5raai5 1 2fc:DM 
ASgiULT, l^^{cB«liJK^3!aaS:tTi'K l^-i^- 

^^Hmiij^^J!ia*i*iTU^^*-^x>y^-rs (xx 

•yrP4) . ±iB»ia5rJi<J:iT-5-r. l^-i^'^J-cOB^ 
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[0070] Jje3iaa5:liffif^-rJ'<?3#'>^— >*«tClT 

[ 0 0 7 n -e tt . .jiietE^ffi«i®ffi3g^j!!raiifev^ 

Bssm^m^n ozt ifiT^ s fc t tc . ten*- K3&* 
^-^-Si^*^Jie^^:-K2^wis^$^^.Tv^si:, ai i(c 

fc. r4 iHj rs IHj <?305fei:fSii:*«-C^S 
gUJiJli'hcoH^ rs 1 Hj coBtfelc^LT. iSliaJ:>3-r 

[0 0 731 i^;^xA8HJ1Wg|52f4. ±IB|31«t:. H^T^ 

( >?.7^ ■/ rg 1 ) . ii^Bii^- KTft tt: ±^mm 

COR AMT^-rJ'S^J^aJ 2 6 tc^-r^ P WM^gP 2 4 
T<OPWM^ia(OPWMi|iiS^fflt fC, ""00 J ^ 
roOHjfc. roij ^ rsiHj fc. rioj$- 
TfiHjt:, r 1 1 J ^ r f iHj fc, s^^SPW 
MiHISSffiSrlS^-t-S (^x-yrQ2) . 
[0 0 741 act:. DMA^ESS-Xr^-hig-ti-T. B« 

pt^0 3 ^^i^immm^mM 1 2 3 9 >f v-tob^x 

^Px-^J'PWMOUTtLTIB^SPl 3(cai:^3-r^. 

leiisp 1 3 -c-iBiiss^coiEii i:n-ox. i^- i^^c^m 

[0075] l'^->''^<OBii3lOa*^'^TL-CV'>^rV^t 

"r-^f t:mmjt =tv3 i}^i^smmm9m^ 1 2 kid ma 

m^Lx. ±szmmi,z9m-ti> (xy--yrQ3) „ ±ia 

^flfflSrllii^^ToT. ;^r-/7-P4-C\ l^-'>'-ii-(7)>im. 
[00761 Jitex-f -y 1 "C. a^fsii^:- K-c=5r 

v^k#fc{4, i'X7^Mijffligi52(4. Yi—^mm'^- 



2 5:©JPL.T. r-^'^a52 3cORAMT-:?^gi5 
2 6 tCift^-^-S PWM^a2 4 TCOPWM^COPW 
MiHlg^filfcLT. rooj 5: roOHj tc. roij 
^rrfiHjt^. rioj-SrTfiHjt;. ("iij?^ 
roOHj fc:, ^-rs PWMig^aSrlS^-rs 

x«yrQ6) . -r^ri?*), te0l^i^^l^«raa^5l 2tDMA 

m^tifmm.'f~^(7>di^. X y i/SCJ^iJ'KO r o O j s 
t;f r 1 1 J 0 0 H J X.y i/gfCOllT* 

-^-co ro 1 J 2a.0f I" 1 oj Sr. rf ihj I::. 

C 0 0 7 7 1 P WMlli^^MiOift^^^T-tS 

t. Xx-yTQ3K:Sf4tLT, ilBR^Cv DMAlgi* 

2lc3 7^>-ro®fi|-r-^'«:DMA!|£i^U, Ifi^HiS 
Jl^aS 1 2 TcO±feP WM(I@^ffitCS^< W(i«J^ 
ia58iaS-ia4&LT (>^7" yTQ3) . 1 ^- v-'rH-cTJiflfe 
aiS^MMSj&^T L:t*»^x -y S ( >C-r -y r Q 

4). i^-i^'}f(7)mmmm9mi}^^Lx\^^j:^^ 

fc^tCti. X7^yTQ3tCM->T, <J:<7) 3 9 > ^<7>B 

^ ^ B^;^ ^ u 3 ij^i^immm^m^ 1 2 m 
akjMu-c. mmi>zmimm.^9min^\ i^-i^ 

[0078] ilBX^ yrq 5T\ IBSS^- 
Si5*<jlB«*^- K 1 T'^ I > t tcii , iB^^- H*>' h :^- 
fi5««JiB»^:-F2*-f-x y:7L. (Xr- yTQl) , h:^ 
-fi5*?;iB«ii^-h'2T'^v>fc?^W4, >'XT-ASiIPgB2 

B«ili^^J!M2r*IT-f . 
[00791 ;^T^ vT-Q 7-C. h^-K5*<>IB^^:- K 2 

<^t^izii. Emmm!imsiii2i:mmtx. ir~^^ 

iftgP2 3<7)RAM7-'-:^'^gP2 6(C|ft^-rSPWM^ 
«iSI52 4TOPWM^ifcr)PWMi|i^ft^fflt tX, To 
OjS-rooHjtc, r 0 1 J Sr ""S 1 H J (c. ri 
0 J 5: rs 1 Hj ic,. r i i j r4 i h j 
■S. PWMili^^ffiSr^^S (Xx-y^QS) , -^-=5rip 
iB»B«5!aaJl 2tcDMAS^$tl.TT;I<'^UX 
Ayn -y^ 2 2-CXi^— i/y^/Ma^ixJtBilT'-^"?^ 
d*>. x.yi^mMi^iO TOO J Sr. t^S'O roOHj 

\iz. :s~'/-Jmm<r> r 1 1 J $rM2 i%<m.^x:^h 
r4 1 Hj tc. x-y i/SEcollT'-^*^ ro 1 J St/ r 1 
Oj Sr. S5 3%coijKfe-CS>«. rsiHj tc. SmTS 

pwMisig^fiiSria^-rs. 

[0080] mz. P WMifS^ffl<7)^Sr^T-t^ 

X7^-yrQ3tC^«LT. ilBR^lC. DMAteM 
SrX^J'-h^-tJrT, Bt8i^^U3*>^>iB^B«IJ!iaa51 
2K3 5>f :^T^B«iT-:?SrDMA^giML. IB«IB« 
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4). l'<-i^':W-coMm}ilS^Ma«*'^TtTV^^:V^ 

[00811 ±M^m^mwi^~:?<7)^^~'jmiz'^ 
[ 0 0 8 2 3 ^ t-c. ±MSMimmmmBm!ii9mi,z)i\\ 

h-f—mtm^-}^ 2izm.^^tix\->i,h . miiiz 

7!kLfcJ:d^j:miSiT-:f^izMLX. ^ffixA-i^'y^M 
m^mVX. J^yi^'^comr-:}'^. 01 Sfc^-TJ: d 
tw. rsiHj <Ollfei:-^Sii:*<T-#Si:i:tfc. 

iogp^i-coii^ r4 iHj com&iz^Lx. leniffii^j-r 

m^j::K)-mm±^-^i>zt^X'^^, 

[00833 JiLh. *^^#lCct o -CSr^^t/^rfgHH^^ 

[0 084] mti£. ±si^mmmmi,zi5\'^xii. is 

[00853 

\mi<nmk\ ^■^\wsk<n^mrmmi^mzi. 

m LX B«<Oai: <y -Jm-b x y i^'mi'l-coglJ^J-i: SrfJS!! L 
Ttttt L , SMtttli L/>;li^c^x v -J^^ fc x -y v^mi- 

ioa5:jj-tcB®i7)K«i^:- KtcjE tx ^^msa-^izm ttzm 

il#S-eBia^7)iefl2:fir-5-CV^i.O-C% «IBii^-Ht= 



[00863 |g^II2iE«i60%BgcofflmieffliSIStcJ;ii 

{f, ie«i^:-h'tLT. i^^*r^osi^*!;Sr^T;b^v^3i^e 

iR^tx.fctim=t- nzm b-c, x >y i^-gp^ t x y i/ty^i- 
(nsi^izmmiMi:n'jx\^heox\ j:o®#^iass« 

[00873 m^m3smco^m<r>mmmmm^zxfi 

«t-Ht:jCtT. BtaiOX-yi^'aSiJ-tX-yv-'JiJl^hOglJ 

[Siisito-^, x'o~m^mii^izh-)—m<7)§smtim 

10 0 8 8 3 if «3I4 iettiO^BjcoBiaiBfli^SK<I:ix 

i^SK^¥®£0^^-g.X .y >>a5&l>'X .y >>l:l?|.CO 

m^commm^mMizm^-thmi^m^^m . 
&t/x-yi^fei^«oia5^i-«o«Sia^*fi=-?-cv^s«o-e. 

— f i7)Sa^^ii^^^t-fE tTBmc7)x y v-'gp^t X 

hi—m(^^dmfi:nm-^zb¥x^^^bbi,i,z. m 

[00893 lf^3S5iE«J«O|%0JcOB«ieil^St:lJ:ii 
RAMt, ^KRAMCB^ttm 

~i^iznLxmmm^^:mfzibcommm.^mbmim 
m^m^RAMizm^j2<A.fm. •a^s^woj^i. 

T. Bflttffi¥ScOttmL/iX.y>''a5:Ji-tX y>>IJU'h<7) 

a5:«-<7)B«7-'-:? i R AM{c«# axrx -y v'gp^iftt^ 

x.y i^'lil^hcoa5^i-coBfi&T-:5'(;meiSS<l^oiUKiS^ 
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